






!  &ARADAY  $ISCUSSION  ON  THE  SUBJECT  OF  ³.ANOALLOYS´  WAS 
HELD ON  3EPTEMBER  IN THE #HEMISTRY $EPARTMENT 
"IRMINGHAM 5NIVERSITY IT WAS ORGANISED BY THE 2OYAL 3OCIETY 
OF  #HEMISTRY  AND WAS  ATTENDED  BY  SOME   PARTICIPANTS 
MAINLY  ACADEMICS  FROM  THE 5+  %UROPE  AND  THE 53!  4HE 
NORMAL  PROCEDURE  WAS  FOLLOWED  PREPRINTED  TEXTS  WERE 
CIRCULATED IN ADVANCE AND AUTHORS HAD ONLY ½VE MINUTES TO 
PRESENT  THE  HIGHLIGHTS  OF  THEIR  WORK  4HERE WAS  THEREFORE 
ADEQUATE  TIME  FOR  DISCUSSION  WHICH  WAS  LIVELY  AND 
FORTHRIGHT
4HE  TERM  ³NANOALLOY´  HAS  BEEN  DEVISED  TO  DESCRIBE 
VERY  SMALL  ASSEMBLIES  OF  ATOMS  OF  TWO  OR  MORE  METALLIC 




STABILISED  BY  LIGANDS  4HE  TERM  ³NANOPARTICLE´  DESCRIBES 
LARGER ASSEMBLIES TYPICALLY  NM IN SIZE	 USUALLY MADE BY 
CHEMICAL  ROUTES  EG BY  COLLOIDAL METHODS	  "OTH  CLUSTERS 
AND  NANOPARTICLES  CAN  BE  DEPOSITED  ON  SUPPORTS  WHERE 
THEIR  PHYSICAL  AND  CATALYTIC  PROPERTIES  CAN  BE  EXAMINED 
3UCH  ASSEMBLIES  ARE  OF  CONSIDERABLE  CURRENT  INTEREST 
BECAUSE  THEIR  PROPERTIES  OFTEN  DIFFER  SIGNI½CANTLY  FROM 
THOSE OF THE CORRESPONDING BULK ALLOYS AND HOMOGENEOUS 
NANOALLOYS  ARE  SOMETIMES  FORMED  FROM PAIRS  OF  ELEMENTS 
FOR WHICH THE BULK PHASE DIAGRAM SHOWS A LARGE MISCIBILITY 
GAP ;=
/F  THE  PAPERS PRESENTED  NO  LESS  THAN  DEALT WITH 
BINARY COMBINATIONS HAVING GOLD AS A MEMBER AND OF THESE 
THE PALLADIUMGOLD PAIR WAS THE MOST POPULAR  PAPERS	 4HE 
$ISCUSSION WAS DIVIDED  INTO  FOUR  SECTIONS  THE  ½RST  DEALING 
WITH  4HEORY  AND  3IMULATION  CAN  BE  RAPIDLY  DISMISSED  AS 
MOST OF THE WORK PRESENTED SEEMED TO BE SOMEWHAT REMOTE 
FROM THE REAL WORLD )MAGINATIVE STRUCTURES WERE DEVISED AND 





EXAMINED #U!U  CLUSTERS  CONTAINING UP  TO   ATOMS  THEY 
CONCLUDED  THAT GOLD  SEGREGATED  TO  THE  SURFACE  EXCEPT  FOR 
.  WHERE  A  NEAR  PERFECT  DODECAHEDRON  INEXPLICABLY 
SHOWED  COPPER  SEGREGATION  4HE  FORMATION  OF  BIMETALLIC 
NANOPARTICLES  COMPRISING  GOLD  WITH  EITHER  NICKEL  COPPER 
PLATINUM OR PALLADIUM BY COLLISION OF CLUSTERS OF GOLD AND ONE 
OTHER  KIND  OF  CLUSTER WAS  INVESTIGATED  BY -- -ARISCAL  AND 
COLLEAGUES  5NIVERSIDAD  .ACIONAL  DE  #vRDOBA  !RGENTINA	 
.O PAPER EXAMINED THE NUMBER OF ANGELS THAT COULD DANCE 




NANOPARTICLES  BY  LOW  ENERGY  CLUSTERBEAM  DEPOSITION  ONTO 







5NIVERSITY	  &INALLY  IN  THIS  SECTION  THE  STABILITY  OF  GASPHASE 
CATIONIC  CLUSTERS  .	  CONTAINING  YTTRIUM  ERBIUM  OR 
NIOBIUM  WAS  INVESTIGATED  USING  PHOTOFRAGMENTATION  BY 
. 6ELDEMAN +5 ,EUVEN	
)N  THE  THIRD  SECTION  THREE  CONTRIBUTIONS  DEMONSTRATED 
THE CONTINUING  INTEREST  IN GOLD AS A CATALYST '* (UTCHINGS 
PRESENTED  THE  LATEST  RESULTS  OF  THE  #ARDIFF  GROUP  ON  THE 
SYNTHESIS  OF  HYDROGEN  PEROXIDE  BY  OXIDATION  OF  HYDROGEN 




IS  FORMED  WHEREAS  ON  4I/  AND  !L/  THE  PARTICLES  HAVE 
A  CORESHELL  STRUCTURE WITH  PALLADIUM  IN  THE OUTER  LAYER  )T 
MAY MIGRATE  THERE  AS  A  RESULT  OF  INTERACTION  WITH  OXYGEN 
IN THE AIR BUT  IT  IS UNCLEAR WHY THIS DOES NOT HAPPEN WITH 
CARBON AS SUPPORT ,ASER VAPORISATION OF BULK ALLOYS OF GOLD 
WITH  EITHER  IRON  NICKEL  OR  TITANIUM  PROVIDED  CLUSTERS  THAT 
COULD BE DEPOSITED AS !L/ POWDER OR ¾AT SILICA AND THEN 
EXAMINED FOR SELECTIVE OXIDATION OF #/ IN ( 02/8 REACTION	 
6  #APS  AND  COLLEAGUES  )2#%  5NIVERSITm  DE  ,YON	  SHOWED 
THAT  THE  !U4I  CLUSTERS  SHOWED  THE  BEST  ACTIVITY  AND  THAT 
UNSUPPORTED  !U4I  ½LMS  WERE  ALSO  ACTIVE  4HESE  CATALYSTS 
DID NOT HOWEVER  APPEAR  TO  REACH  THE DESIRED  STANDARD OF 






4HE ½NAL  SECTION WAS DEVOTED  TO  3TRUCTURAL  3TUDIES  AND 
HERE THE POPULARITY OF THE PALLADIUMGOLD SYSTEM WAS CLEARLY 
DEMONSTRATED  FOUR  OF  THE  SIX  PAPERS  BEING  CONCERNED 
WITH  IT  (IGHLY  SIZECONTROLLED  SYNTHESIS  OF  NANOPARTICLES  OF 








SYSTEMS  SHOWN  TO  FORM HOMOGENEOUS  NANOALLOY  PARTICLES 
EXHIBIT  LIMITED MISCIBILITY  IN  THE BULK  STATE  AN EXAMPLE OF 
THIS  IS  THE PLATINUMGOLD PAIR  THE BEHAVIOUR OF WHICH HAS 
RECENTLY  BEEN  CONSIDERED  ;=  IT  WAS  DISAPPOINTING  THAT 
THEORETICIANS  CHOSE NOT  TO  EXAMINE  THIS  PROBLEM  AT  LEAST 
USING  A  MOLECULAR  ORBITAL  APPROACH  COMPREHENSIBLE  TO  A 
CHEMIST  %VIDENTLY  THERE  IS  A  CHANGE  IN  THE  USE  TO  WHICH 
VALENCE  ORBITALS  ARE  PUT  AS  PARTICLE  SIZE  GROWS  BUT  THE 
TRANSITION FROM MICROSCOPIC TO MACROSCOPIC BEHAVIOUR WAS 
NOT EXPLORED







SPUTTERING  REACTOR  PARTICLES  MADE  IN  THIS  WAY  WERE 
HOMOGENEOUS ALLOYS WITH NO TENDENCY TO CORESHELL STRUCTURE 
%  0mREZ4IJERINA  AND  COLLEAGUES  5NIVERSIDAD  !UTvNOMA DE 
.UEVO ,mON -mXICO	 !NNEALING OF A 4I/	 SURFACE ALTERED 
THE DEFECT DENSITY AND VARIATION OF THE SEQUENTIAL DEPOSITION 







MICELLE METHOD  AND  HAVING  EITHER  HOMOGENEOUS  OR  CORE
SHELL STRUCTURES COULD BE ANALYSED BY SCANNING TRANSMISSION 
ELECTRON  MICROSCOPY  IN  THE  HIGHANGLE  ANNULAR  DARK½ELD 
IMAGING  MODE  &INALLY  /  (AMPE  AND  COLLEAGUES  )NSTITUTE 
FOR .ANOTECNOLOGY +ARLSRUKE	 FORMED !U AND !G!U CATIONIC 
CLUSTERS .	 IN THE PRESENCE OF #/ AND BY USING A &OURIER
TRANSFORM ION CYCLOTRON RESONANCE MASSSPECTROMETER WERE 
ABLE TO SEE A DECREASE IN #/ BINDING ENERGY WITH INCREASING 
GOLD CLUSTER SIZE AND WITH INCREASING SILVER CONTENT
4HREE PARTICULAR IMPRESSIONS WERE LEFT IN THE MIND AFTER THIS 
MEETING 	 4HE EXTREME SOPHISTICATION OF THE EQUIPMENT 
EXPERIMENTAL AND THEORETICAL AVAILABLE AND NECESSARY FOR THE 
OBSERVATION AND STUDY OF NANOALLOY PARTICLES 	 )N CONTRAST 
